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Background: The ascending aorta (Ao) dilates and stiffens with aging (outward remodeling). However, other factors may increase intrinsic 
Ao stiffness without further dilatation. Increased vascular stiffness is similarly common in both hypertension (HTN) and HFpEF. Yet, it is unclear 
whether Ao remodeling differs in HFpEF versus HTN. We hypothesized that HFpEF is associated with increased intrinsic Ao stiffening, compared with 
hypertension without HF.
Methods: Mid-ascending Ao diameter (AoD) was measured using echo in HFpEF (n=380) and age and sex matched hypertensive (HTN, n=380) and 
normotensive (CON, n=190) controls (Olmsted County, Minnesota).
Results: See table. Pulse pressure (PP) and arterial elastance (Ea) were similarly higher while systemic arterial compliance (SAC) was similarly 
lower in HTN and HFpEF compared with CON. AoD was not different among groups - even after adjustment for body size and mean arterial blood 
pressure - suggesting that intrinsic stiffening contributed to the greater Ea in HTN and HFpEF. In sex-specific analysis, both sexes displayed vascular 
stiffening (increased PP and Ea and lower SAC) in HTN and HFpEF vs CON. However, in men AoD was larger in HTN than HFpEF and CON indicating 
outward remodeling with HTN and intrinsic stiffness with HFpEF, whereas in women, there were no group differences in AoD suggesting intrinsic 
stiffening with HTN as well as HFpEF.
Conclusion: Processes leading to aortic stiffening and ultimately contributing to HTN and HFpEF vary according to sex. 
Women Men
Control HTN HFpEF P value Control HTN HFpEF P value
N 106 212 212 84 168 168
Age 78±8 78±11 78±11 75±10 75±11 76±12
Hypertension 0% 100%* 89%*† <0.0001 0% 100%* 84%*† <0.0001
Ejection fraction, % 66±6 66±6 64±7*† 0.001 62±6 63±6 59±6*† <0.0001
LV mass index, g/m2 82±17 89±20* 104±28*† <0.0001 86±21 99±23* 111±32*† <0.0001
Mitral E/e` ratio 12±4 14±8* 18±9*† <0.0001 10±4 12±5 16±8*† <0.0001
Mitral deceleration 
time, ms
235±47 221±54 201±51*† <0.0001 222±44 234±56 202±53*† <0.0001
Mean arterial 
pressure, mmHg
85±9 94±13* 88±15† <0.0001 86±8 94±13* 90±15*† <0.0001
Pulse pressure, 
mmHg
53±12 66±18* 65±18* <0.0001 50±12 62±18* 63±20* <0.0001
Effective arterial 
elastance, mmHg/ml
1.45±0.29 1.65±0.49* 1.63±0.5* 0.002 1.25±0.33 1.28±0.33 1.41±0.45*† 0.0045
Systemic arterial 
compliance, ml/
mmHg
1.52±0.51 1.3±0.5* 1.29±0.53* 0.0011 1.9±0.73 1.71±0.56 1.60±1.06* 0.0491
Mid ascending aortic 
diameter, mm
33.5±3.6 33.4±3.9 34.1±4.3 0.1658 35.9±3.2 37.5±4.4* 36.4±4.3 0.0063
*P<0.05 vs sex matched Control; †P<0.05 vs sex matched HTN
